Introduction
Typhoid fever is caused by the gram-negative bacillus Salmonella typhi (S. typhi), and it is an important public health problem in developing countries. 1 Typhoid fever is endemic in those parts of world where sanitation is poor. 2 Perforation of the bowel from typhoid fever is a serious abdominal complication, which continues to be the most frequent cause of its high morbidity and mortality. 3 Terminal ileum is the commonest site of perforation. 2 We treated a patient with a positive Widal's test and perforation in the anterior rectal wall.
Case Report
A 3-year-old girl presented with abdominal distension, peritonitis, and shock. She had fever for about 3 weeks and was prescribed some medications with remission of fever. One week later, the patient was readmitted for vomiting and diarrhea. She was admitted for about 10 days. During her stay, she was diagnosed with typhoid fever.
After 5 days of her stay, she developed abdominal pain and hematochezia, followed by abdominal distension. Abdominal X-ray in erect view was suggestive of pneumoperitoneum. She was referred to our center. At the time of admission, the patient was in hypovolemic shock. Her abdomen was distended. Per rectal revealed stool mixed with blood. The pulse rate was 130/minute, respiratory rate was 28/minute, and blood pressure was 76/60 mm Hg. Hemoglobin was 6.3 g%, total leucocyte count was 20,800/ mm 3 , packed cell volume was 26%, serum Na þ was 120, and serum K þ was 2.65 Meq/L, respectively. The Widal's test was highly positive (typhi-O, 1:160; typhi-H, 1:320). Ultrasonography of abdomen was suggestive of mild splenomegaly, moderate ascites, and right-sided pleural effusion.
The patient was resuscitated with nasogastric decompression, urethral catheterization to monitor urine output, and intravenous fluids for fluid replacement. Packed red blood cells were transfused after proper grouping and cross-matching. A blood sample was taken for culture. After about 20 hours of admission, exploratory laparotomy was performed under general anesthesia. There was fecal contamination of the peritoneum. When we carefully inspected whole of the small and large bowel, the rectum was found to be inflamed, edematous, and covered with flakes. There was a single perforation of approximately 1.0 cm size in the anterior wall of the rectum (►Fig. 1). The mesenteric nodes were enlarged. After a thorough peritoneal lavage, a biopsy was taken from the perforation, and the perforation was closed primarily. Peritoneal fluid was sent for culture and sensitivity.
In the immediate postoperative period, the patient was treated with ceftriaxone (70 mg/kg/day intravenously [IV] 12 hourly), metronidazole (30 mg/kg/day IV every 8 hourly), and amikacin (15 mg/kg/day IV). Blood culture did not show the presence of any organism. Peritoneal fluid culture
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sensitivity showed growth of Escherichia coli resistant to ceftriaxone but sensitive to meropenem. Hence, she was switched over to meropenem (20 mg/kg/day IV 8 hourly). The postoperative period was uneventful. The patient was allowed oral sips on the sixth postoperative day. She was discharged in satisfactory condition on the 10th postoperative day. The rectal biopsy histopathology showed pan mural inflammatory changes with ischemic colitis. The patient was followed up for 3 months. She did not have any problem.
Discussion
Typhoid fever is a major public health problem in developing countries. 4 The infection is transmitted by the fecal-oral route and may occasionally lead to an epidemic, particularly in areas with poor sanitation and limited availability of clean, potable water. 5 The frequency of perforation varies between 0.8 and 18%. 6 Intestinal perforation in typhoid fever has reported mortality rates ranging between 20 and 60% in the developing countries. 7 In areas endemic for typhoid fever and perforation, studies have shown that children younger than 15 years account for more than 50% of the intestinal perforation cases. These patients have higher mortality than the adults. 7 These mortality data are for the ileal perforation; however, there have been studies of colonic perforation due to typhoid fever without any mortality. 8 The involvement of colorectum in complications of typhoid perforation is very uncommon.
It is to be noticed that nontyphoid Salmonella and Clostridium may also be responsible for perforation; hence, proper investigations may be needed. 9 A plain abdominal radiograph can be an adjuvant when there is a high-index of suspicion for colon perforation in children with abdominal distention and history of fever or diarrhea for more than 5 days. 9 Pathologically, S. typhi involves the Peyer's patches, which are present in the jejunum and ileum, and reach up to the cecum, ascending colon and up to left colon. 8 We feel that the presence of ileocecal valve causes more exposure of ileum to infected bowel content as compared with the colon; hence, the likelihood of colon getting involved in complications of typhoid is less as compared with ileum. However, the exact cause of rectal involvement is not clear.
The standard diagnostic modality for typhoid fever is blood culture. 10 However, it is to be noticed that the possibility of a positive culture decreases 10 with the passage of time. This may be the reason for negative culture report in our patient, as patient presented in the third week of illness. Though Widal's test is not the test of choice, it has been observed that it has a very high negative predictive value, that is, negative Widal's test rules out the possibility of typhoid fever. 11 Our patient had a positive test; hence, we believe that despite negative blood culture, it was a case of typhoid fever. This has also been observed by other investigators. 8 Typhoid fever may involve hepatobiliary system besides the bowel. 12 Besides ileum, which is the most common site of perforation, other reported sites are gall bladder, colon, and the rectum. 12, 13 However, these are very uncommon. Rectal perforation due to typhoid fever is even rarer with occasional reports. 13 There has been an interest in laparoscopic repair of the perforation with peritonitis. However, it has been only reported in the adult population. 14 Though laparoscopy has been used in children with certain conditions such as pyloric stenosis 15 and a selected case of blunt and penetrating abdominal trauma, 16 its use in pediatric perforation with peritonitis is not clear at present.
To conclude, though ileum is the commonest site of perforation, large bowel, including the rectum, may also be involved. Hence, in case of perforation due to typhoid fever, the whole of the small and large bowel, including rectum needs to be explored.
